Purpose: Primary care clinicians rely, perhaps erroneously, on general population-based data about risk factors to help form their strategies for allocating time in the brief primary care encounter. We conducted a case study using rates of tobacco usage among people presenting for primary care to explore comparability to general population-based rates.
The literature on competing demands in primary care has begun to explore the dynamics of preventive services delivery. New ideas about the factors that influence delivery of preventive services are emerging. [1] [2] [3] [4] [5] [6] [7] [8] One potential factor influencing a clinician's decision to deliver a preventive service may be a heuristic (ie, an experience-based, problem-solving rule) which allows a clinician to define a particular patient as "high-risk" or "low-risk" for the specific condition targeted by the preventive service. Under the press of competing demands within the brief primary care encounter, the clinician must prioritize among many possible preventive and curative services for use of limited time. 8 -15 Rapid, patient-specific risk estimates during the encounter probably contribute to the clinician's prioritization process. When those risk estimates suggest a patient is at lower need for a specific service, the clinician may be more likely to focus attention on other services and less likely to take time to screen for that specific risk factor or deliver that specific preventive service. 11 A likely source of information for clinicians' risk estimation for the individual patient is general population-based data; characteristics the patient shares with specific population groups are used to assign risk. Such attribution of risk is not only consistent with sound epidemiologic practice but also with literature from cognitive psychology that shows attribution and decision making are often based on visible characteristics. 16 However, it is not clear that the application of general populationbased risk assessments is always valid for people seen in primary care. In the heuristics and biases literature, the tendency to notice and prioritize information that fits with a pre-existing expectation is known as confirmatory bias. 17 If indeed the patterns of risk among patients seen in primary care differ from those documented in population groups, the clinician's risk assessment heuristic may suffer from confirmatory bias. In that event, patients' risk status may be misassigned clinically, and preventive services may be inappropriately prioritized among the competing demands.
We conducted an examination of the relationship between general population-based and primary-care based risk information using a survey of tobacco risk behavior in a statewide practice-based research network as a case study of the potential for risk assessment bias. Our research question was to determine the extent to which population-based data accurately reflected the rates of risk factor prevalence seen in primary care. We predicted that general population-based data for this common risk factor would differ importantly from the pattern of prevalence of the same risk factor among patients seen in primary care. If so, this would potentially have important implications for clinician decisionmaking heuristics.
We conducted our study in primary care practices in the southwestern United States, where Hispanics and southwestern Native Americans are reported in population-based data to smoke at lower than average rates. Indeed, the last surgeon general's report on smoking in minority populations lists Hispanic women as one of the least likely groups to smoke. 18 In the fast-paced environment and competing demands of the brief primary care encounter, clinicians aware of these general populationbased data and seeing someone from these groups may choose to devote the limited encounter time to other pressing topics. Even with the availability of rapid techniques for screening and intervention for tobacco use, such as the 5 A's (ask, assess, advise, assist, arrange), he or she may be less likely to take time to screen for smoking because of an expectation of low risk for smoking.
Methods

Study Setting
We conducted this study in the Research Involving Outpatient Settings Network (RIOS Net), a practice-based research network composed of primary care clinicians serving the state of New Mexico's culturally diverse and often medically underserved populations. RIOS Net's members are predominantly in community health centers, Indian Health Service sites, or academic primary care practices serving low-income communities in New Mexico. We recruited clinicians for participation in the study through a combination of E-mail, fax, and direct telephone or in-person contact. Participating RIOS Net members collected data on all consenting patients 12 years of age and older who presented within a 2-week period.
Data Collection
Individual clinicians or their office staff collected data during 2-week periods distributed over calendar years 2004 and 2005 to adjust for seasonal variations in patient presentations. Asking each clinician to collect data on all eligible patients for a 2-week period automatically adjusted for clinician patient volume, removing the need for weighting procedures to correct for differences in patient volume. Clinicians recorded patient demographics and report of current tobacco use (every day or some days), including type of use, duration of use, history of quit attempts, and current interest in quitting. For Native Americans, they also recorded whether the tobacco use was ceremonial, recreational, or both. We based ethnicity on US Census categories and patient self-reporting. Data were analyzed using descriptive statistics, comparing results to published general population-based rates of tobacco use among comparable groups. Four institutional review boards with jurisdiction gave approval to the project.
Sample Size
The principal research objective was to determine the prevalence rates of tobacco use in patients seen in primary care. For an ␣ ϭ .05, to obtain a 95% confidence interval of length 0.10 or less, a minimum of 246 subjects was needed for an estimate of the proportion of subjects using tobacco, based on an a priori estimate of 20% tobacco use prevalence.
Results
Clinicians
A total of 91 RIOS Net clinicians participated in the study. Of the 102 clinicians approached to participate in the study, 9 declined and 2 were unable to complete data collection, for an overall clinician participation rate of 89%. Participating clinicians were 76% family physicians, 8% pediatricians, 5% general internists, and 11% advanced practice nurses or physician assistants. The clinicians practiced in 32 different clinics throughout the state of New Mexico. The practices were 36% University associated, 31% community health centers, 30% Indian Health Service, and 3% private practice.
Patients
Data were collected on 2442 of 2709 eligible patients presenting for care to participating RIOS Net clinicians, for a subject participation rate of 90.2%. The majority (69%) of subjects were aged 35 and older, and 63% were women, reflecting common primary care patient demographic patterns (Table 1) . Patients enrolled were 36.6% Hispanic/Latino, 30% Native American, 28.1% nonHispanic white, and 5.3% black, Asian, or multiethnic. For comparison, the 2000 census for the state of New Mexico reported a population which was 42.1% Hispanic, 44.7% non-Hispanic white, and 9.5% Native American. The participants had the following insurance statuses: 27% private, 25% Indian Health Service, 18% Medicare, 21% uninsured or indigent program, 5% Medicaid, and 4% no charge/other. Statewide insurance status for 2004 was 43% private, 13% Medicare, 17% Medicaid, 21% uninsured, and 6% other.
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Overall Smoking Rates A total of 22.5% of all subjects smoked cigarettes, and 73.8% of these people reported daily smoking. Twenty-seven percent of men and 20% of women smoked cigarettes. The mean rate of use was 9.5 cigarettes per day. An additional 5.5% of the patients used some other form of tobacco (pipe, cigar, smokeless). Among all tobacco users, the median duration of use was 16 years. Of cigarette smokers, 77.0% had quit smoking at some time and 63.6% indicated an interest in quitting. Of those who wanted to quit, 65.1% were interested in help with quitting.
As expected there were marked differences in smoking prevalence by age. Overall smoking rates were highest among the 18 to 24 age range at 36% and lowest in the under 18 and over 65 age groups, at 8% and 10.5%, respectively. Age-specific smoking prevalence also varied markedly by ethnicity. Table 2 summarizes rates by age group and gender. Figures 1 and 2 present rates by age group, gender, and ethnicity for the 3 main ethnic groups in the study. Of note is that the rate of smoking among women overall increases throughout the childbearing years, peaking in the late reproductive years. However, as Figure 1 shows, this trend varied by ethnic group.
Comparison of Primary Care and General Population-based Data
Smoking prevalence varied by ethnic group and gender (Table 3) and differed from general population-based rates as reported by the Behavioral Risk Factor Surveillance System (BRFSS) and the National Health Interview Survey (NHIS).
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Smoking rates among whites, both men (33.7%) and women (21.5%), were higher than general population-based rates reported for whites in New Mexico by the 2004 BRFSS (19.1%; the BRFSS does not report gender by race rates for tobacco use). 21 Similarly, the rates for Hispanic men (28.3%) and women (25.0%) in these primary care practices were higher than those reported by the 2004 BRFSS for Hispanics in New Mexico (22.5%). 21 Conversely, the smoking rates for Native Americans-18.2% for men and 12.5% for women-were lower than the national rates reported by the NHIS (BRFSS data are not reported for Native Americans in New Mexico). 20 However, the smoking rate in the 18 to 24 year old group of Native Americans was approximately double that of rates in other age groups. Figure 3 displays smoking rates by ethnicity and gender among primary care patients in this study compared with general population rates from the NHIS. (Although the rates of smoking among patients seen in primary care practices are best represented by the rates among patients actually seen, we present age-adjusted rates in Table 3 and Figure 3 to permit more direct comparison with general population-based rates.) We also found a difference in daily frequency of smoking by ethnicity, with 90% of white and 77% of Hispanic, but only 38% of Native American smokers reporting daily tobacco use.
Other Smoking-related Data
The majority of smokers in this study wanted to quit, including 65% of female smokers and 62% of male smokers. Of the 3 major ethnic groups participating in the study, Hispanics reported wanting to quit most frequently (66%). By gender and ethnicity, Hispanic women reported wanting to quit most frequently (70%). We also found that 70% of all smokers had attempted to quit in the past, with the highest rates of previous quit attempts among whites (79%).
We further examined the issue of ceremonial tobacco use among Native Americans. Twentythree percent of all Native American tobacco users reported that they used tobacco solely for traditional ceremonial or religious reasons, and another 18% reported tobacco use for both religious and recreational purposes. A further 7% of Native Americans reported ceremonial tobacco use although they did not classify themselves as tobacco users. We analyzed type of tobacco use by age group and found that recreational use was more frequent with younger persons. For example, 50% of Native American tobacco users aged 55 to 64 used tobacco only for ceremonial purposes whereas just 6% of 18 to 24 year old tobacco users reported only ceremonial usage. Native American tobacco users over age 35 were significantly more likely to report "only" ceremonial use than those under 35 years of age (P ϭ .01).
Discussion
We found important differences in smoking prevalence between our primary care-based sample and general population-based survey results, differences which can only partially be anticipated by the demographic characteristics (eg, low income, ethnicity) of our sample. These differences merit discussion in terms of how they may affect screening for tobacco usage and provision of tobacco cessation services in primary care.
One of the most interesting findings in the current study was that Hispanic women presenting for primary care smoked at much higher rates than might be expected based on population-based surveys (25.0% vs 12%). 20 As previously noted, the 1998 Surgeon General's Report on tobacco use in ethnic minorities listed Hispanic women as one of the groups least likely to smoke. 18 However, because of the ethnic and gender makeup of adult primary care patients in the southwest, Hispanic women constituted the largest proportion (26%) of the smokers in our sample. Furthermore, Hispanic women were the group reporting desire to quit most frequently (70%) and the second most frequent reporters of wanting help to quit (73%).
Clinical Implications of Differences between Primary Care and Population-based Risk Estimates
The discrepancy between general population-based smoking rates and primary care-based rates suggests a possible difficulty in clinician delivery of effective smoking cessation services. Under the pressure of competing demands during the brief primary care encounter, as noted above, it is possible that the provider, using heuristics derived from population-based data, will underestimate the likelihood of a patient's being a smoker and choose to focus on other, non-tobacco related, preventive or curative care activities during the limited time available. The recent literature on preventive services illustrates that in the primary care environment, competing demands capture the time which might have been allocated to tobacco cessation counseling in approximately 50% to 70% of eligible visits. 11, 12 Using the example of a Hispanic woman in these practices, the clinician may be less attentive to smoking as a risk for her based on knowledge of population-based rates that identify white males as the most common smokers in New Mexico and Hispanic females as much less common smokers. Under these circumstances and with the press of competing demands in the brief primary care encounter, the clinician may choose to focus on other important topics.
Such a detection bias resulting from reliance on population-based data points to the importance of basing decision-making heuristics on data directly related to the practice: ie, primary care-based data. Ideally, each practice would collect data on a range of preventive and curative risk factors and services relevant to its own patients. Few practices have the resources to do this across a broad range of indicators, however. This reality underlines the need for new strategies for providing clinicians with information about their practices and emphasizes the value of participation in practice-based research networks, particularly those that provide practicespecific feedback on care provided.
Other Possible Implications of Differences in Primary Care and Population-based Data
Another interesting discrepancy between population-based data and primary-care-based data emerged in the area of Native American smoking. An important finding in this primary care group is the apparent pattern of increasing smoking among youth. Our data show that rates of smoking among 18-to 24-year-old Native Americans are markedly higher than the rates in other Native American age groups. Although the cross-sectional design of this study does not permit inference about temporal trends, as Figures 1 and 2 illustrate, the age-based pattern of smoking among Native Americans seen in primary care is unlike that in either of the other ethnic groups. Early knowledge of this pattern of smoking in Native Americans seen in primary care can inform clinical cessation programs in this group.
Limitations
Our study was conducted in primary care practices that differ from those in the general population. Although the specific rates of smoking that we found may not generalize to other segments of the population, the finding of differences between practice-based and general population-based rates is more likely to be generalizable. Our data rely on self-reporting of smoking status, which has been determined in other circumstances to not fully match biochemical measures of smoking. 22 Nevertheless, the use of self-reporting does match the reality of primary care practice, reflecting the information on patient smoking available to clinicians. We did not collect extensive data on socioeconomic status (SES), a well-known determinant of smoking status. It is possible that our sample contained disproportionate numbers of people with low incomes and that our observed rates of smoking in primary care patients were reflective of this. However, our findings on lack of health insurance, which may be considered a broad proxy for SES, show that our sample had a comparable rate of uninsurance (21%) as the rate of uninsurance (22%) statewide. This suggests that SES did not greatly influence the differences we observed between population-based and primary care-based smoking rates. Finally, our study was not designed to explore or confirm the extent to which clinician prior expectations about individual patient risk, based on population group characteristics, may influence clinician decisions to prioritize preventive care for that risk in the brief encounter. As mentioned, this will be an important topic for future research.
Conclusions
Our case study examining tobacco use found important differences between the general population-based distribution of a key health risk factor and the distribution of that risk among patients seen in a large group of primary care practices. Our study suggests that the prevalence patterns of smokers seen by primary care providers are likely to be quite different from those of smokers in general population-based samples. In the context of multiple competing demands within the brief primary care encounter, these differences could have important implications for delivery of an effective smoking cessation message. Further research is necessary to determine whether practice-specific information can help change clinician expectations and behavior with regard to targeting of preventive care in the brief encounter. However, we believe that these data emphasize the broader importance of, and need for, primary care-based data and practice-based research to both understand and improve primary care practice. Primary care practice is sufficiently distinct that reliance on data collected in other contexts can both mislead and make improvements more difficult.
